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(54) IMAGE NOISE 
REMOVING DEVICE 

(57) Abstract: 

PURPOSE: To remove a mosquito 
noise, which is generated at the 
time of high compression in the 
case of image 

compression-encoding due to 
orthogonal transformation, in a 
small circuit scale while reducing 
the degradation of resolution. 

CONSTITUTION: This device is 
provided with a means 12 for 
deciding the size of vertical 
unevenness near the picture 
element of an input image signal 
for each picture element and a 
vertical adaptive filter processing 
means 1 for selectively outputting 
the output of a vertical logical 
filter 1 1 corresponding to the 
picture element of the pixel signal 
while using a selector 1 3 when it 
is decided that the unevenness is 
small. Further, this device is 
provided with a means 22 for 
deciding the size of horizontal 
unevenness near the picture 
element for each picture element 
and a horizontal adaptive filter 
processing means 2 for 
selectively outputting the output 
signal of a horizontal logical filter 
21 corresponding to the picture 
element of the pixel signal while 
using a selector 23 when it is 
decided that the unevenness is 
small. Thus, the mosquito noise 
can be removed in the small 
circuit scale while reducing the 
degradation of resolution. Further, 
not only the noise at the flat part 
of an image but also the noise on 
any line segment or edge can be 
removed without blurring the line 
segment or edge. 
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H«*«fiSr *#lB*»Kjft*WK:3R|Mb«ia*ff 5 

a»!i«:«a*sn*aitt^i© 1 ^sbub^ i )i>$mm^ 

*3*WC. iBt^^*t>»^K«*Bl*l*liBRfl-«»*-e 
©2 Slitfju iB«#^Sc»*»^(ctt«fflBaiS^iaj©a 

•it, 

B5IB*2p^|S)© 1 A JV 

ft© p # )V y -f ;i/ £ <b > Ml*t^i^ifi§©*?J|Si 

©««©*/jvfefis b . mimmz 2 ntH*-*- setts 

©2 ito^j U ^J©^(cwmrg2*¥*r6j©a 

^ ;w^©w^j*®tRL--ca^7-rs-fe £££ 

[HWBB2] BWB*it*i«J©ia«ft*Ce#S«. Aia 
<b . Sifcfrfi tc^Bj^i £ l^-r £ 2 iSffl £ ©M 

#©^B©w8£*it>s3Ma£. m^mmfe® 
■« t©^/jMt«*ff *c>. 2 mm*)?* 

iTO*¥#fa©i8ttK*«e*«tt. * 
¥^rsj{cKili^il9!?S-r * 2 BJK£©M#©f6*MiI©¥ 
^iB^feS^Si. IWjfii£i?T;£©B3fiI£©*/N:b 

«*tfttt». Mm^2fitm^-rs=i>^-u-f tzffiit 
xtezct &#mt -r -s.i«*55 1 tEtR©®^^*^ 

So 

[ W*J« 3 ] ml SgiS;£fa© 1 ^7c3&S 7 4 )V ztim 
mff e*¥#fa© 1 &7G*67 ^ ;U ^ 1 'X 

Tmsty ■< ;i/dr«ai*a*flW5-r*«wa*¥*i^©o^ 

#;U7.<;t^£. IffE*¥;£ft©iia<*gM3j^J2£, BU 
KH2U4»*i©-»**fflL-^{kUT«:*C4*«p« 

i -r 2 i&©ieifli»iHSN»£&s. 

[»W©«MH«):ttW] 
[0 00 1 ] 

[£Stfc©«fli#»] £KWHH**itt3SE» 



(2) #^¥7-3 0 7 94 2 

2 

BfcfeU J^£iH&£fS£il&MSi£gK:|W-rs 0 
[0 00 2 ] 

[fie*©^] ^«WB«*ittSaE»LTEii«F^b-r 

*EE»B#K***-h^X<fc«W*ftS»£© 
HS^b*«IB*-rS. ***-h^Xtt. jg££3ft« 
©KSBfesS»©aft«»©«^k8RI£(CiBHl/. fit£* 
fctt*¥*fil©ty«©«^ttHIJa«»llff"e**. — Ift 

^mimmi:i>mm, c©j;^^a<bi/-c«. «^ 

»»«:<»: *fe© v KNiiK*«:J:S«>©. t»*«»WcJ: 
*t©«*t*Di&*i'ri>4. ®#m#«2^7c©tBMtt ; & 

^>fs#5>jr * 4*» e> . as 2 acTc© *««Wf 

[ 0 0 0 3 ] * Ct, «WfcK©3&^b*^><t < ^>/c* 

.w«:s*nsn^-n»©»H»©¥SSiJ©3«w-c*^„ * 
nmi,. xp y *tr&fcSBftacwwtr*#5j;©w# 

U. Xp y ^F*3©Si«i*:*©]i5^^^*s^:#l^ 

[0 0 0 4] h^^XsWWf SCti6©tt»* 

30 #StL/-C, «itl*»HI¥4-2 0 90 7 3#&«"C». 
XP s» 9 C itC^^DIU^JUM^**. Ig^PgPU 
<;i^KDk (0<k< 1) «B^n> ftcfclt^Hffi 

iH»c*fLr2^7cF I R7 4 )l$HCj:2>1&tmM7 -f 
[000 5] 

<K<>)ft%-e$>z> 0 L tew xmstmc ? 4)iz mm* 

Mtt©R£tfStL<l>. Bul2S£*©iiE&7 a 

ismm&frte o < ft * . @hsbj{©»**«w s 

«>. !9fii?:H^<!:L. -^©f^^OKlF I R7 4)\>%<Dffl 



(3) 



«fW¥7 - 3 0 7 9 4 2 



'ptj; < * x * - h y A X%m3kT & (c «@SS«^©if^: 
[0006] *fc. z'Xjtv)-? -< frttzm^zm-g;. -ft 

^^^4*>WS^t-C»^lr\ L#>U 2#7C©FIR 10 

sciasrt&n. *^Hj©ga<)« t cne.cpfls.*^ 

[0007] 

iiHM(»lft^li«BaiS*«au67 -/ £*¥7*fr3S 
Io7 ^ jHri*i»>J«:Ssillbr«:&. &£l<titt&7 -f A 

St£^©&;£fa©|a{*©*^£#iJ5tU ¥"J5©f&m*HJ;>j 

* zmtmmma. t . iwaewflcwje^a* <=> ©mTj 
*tT5ay*^7 -< ^^©tH^^atR^-cm^-r-s-fe u 

fftfrhtjiZ. 30 
[0 0 0 8] 

l» * C <b (c J; 0 /JM5]S8*I«r»?&g©^t*4>ft < «> A 
i/M7^^®ON • OFF*^JfflI-t?#-5. IB&©¥ 

^©sa t /cB7k¥^©^^ 9 ^aft»t?B, 

•px. 9 ^©^[6]«:©*7 -< >l/if fcfcJv 40 

x 9 5*Jb©«**li»*>:c 9 y*«*>TC £ fc < RSST 

iffi«©|a{fe&jfiB*>i»g|j^-r«^[$i'CjBJ|iaifi7 

[0009] 

[MMWl WT, J:4iiH»BrSI»*S6»K:oi>* 
Y= Min (B, Max (A, C) ) 

[0013] :ft©;<ouxA£->©i§i^cw:. mwm 

2 MM<D *> %i&^(DmM \s-~oi-c!U±m$tMmM u^u so 



{K4HSIMI^ff BMMgfff*££tflE8 3U: 

[ 0 0 1 0 ] m 1 icm^mzcD^mo-mmmomfm 

©««!ft£**T&5«fi#l6«Ufc:7 -f 1 £*¥#ft 
©JtWfifc**?? tt^*¥*lSiaU67 ^i* 2 

c n 6 2 -o© 1 ^tE®(c:7 4 >i z \tmM^Wkt *t.s. 
20© 1 -xim&y a >\s%te%iri?ftmmttwm%£&® 
©#Ma^isj©^*vj\3 t^^«:©^a^rfii©a v> 

iohv a )l#%i!r>lif2>. 20© 1 ;X7tat67 ^ 

*woci5i^©ffi^-c* o . sa^iauufi^ )iz 1 
Hay*;i-7 ^ jiz 11. sa:4a«a[*ii^Si3 1 2, -fe 

py*;l/7^^2 1, tK¥®^S*iJSSI52 2. •feUi' 
^2 3^6)i-5. 

[001 1 ] -/^^©ffiffltcoci-ciftB^-r 
S„ f 1 R7-< )i*tfm&®i-cy 4)i>zvzs Wnts. *) 
©{c*tl,-c. uisJjhv -i ji/^Bft^u-^^©^:/]^^ 

««iffi*faBi« u-^^ B £ , ^Sl^ilS i^S^tc 
^-r-S2il^©ii^b^Ji'A, C©*/NMGfHcJ:-5-r 
A=B = C, A = B<C, B = C<A. A = C<B. A 
<B = C, B<A = C. C<A=B, A<B<C. B< 
C<A. C<A<B, A<C<B, C<B<A, B< A 
<C013W45, ay*Jb7^U«, Ctihl 
3 mM<DJi 9- ><D *> *M 2 iCTfrfJ: 5 tc A < B > C 
(C<A<BSfcBA = C<Bffc«A<C<B) ~C$> 
&JE©^^^^*->4. A>B<C (B<A<CI/t 
« B < A = C £ fcCJ B < C < A ) T$> Z>&<D^)V XA 9 

>>>•$->«-?■©$ SG^ffT -So C©fc*. FIR7^;U 

[0012] ^JlZ'm-ls&fflK.-fZlCte. HkmttMi. 

mmicmmtz 211^©^ ^mmMmmm ^mc&^ 

©/s;i/X a 9 - >©i«-&(c $?grr 2 iS^© ^> 5 w 

•T^b^C<A<B©^BA?r. A<C<B©*^« 
C*. A = C<B©«^«Ai5fc{iC^m7J-r^. IE© 
£ - > £}JPE U . •e©ffe©-'^ if — > ?:^i?T -5 

(1) 

^Stf^-B. T^cfc^B<A<C©^«A^. B< 
C<A©ia^«C?:. B<A = C©l«^»AS/c«C?: 



(4) *5W7- 3 0 7942 

5 6 

uttj-r-s. nwvx^z-y^nKb* *-©ffe©^** * ->4ffi?-rs»iB«titci*i-cf 5. 

Y= Max (B. Min (A. C) ) (2) 
[0 0 1 4 ] A<BO«^ l jE©^^<*->Kl/*> ( 1 > j£. ( 2 ) ^©i*^ 6£ffit,>-r <fcl,>„ JgU: 

fc«J*.&t»©r. ( 1 ) 5££ffll>£. A>B©*§£\ a 4Jifttny*;l/7 4 )l&te'J&X&t>irctifiVit 

l>£„ A = B©*§-£, «?*.&«,>©* [ifcl ] 

Min (B, Max CA, C) ) ( A < B ) 

Y = ( 3 ) 

Max (B, Min (A, C) ) ( A ti B ) 



[0 0 1 5 ] @3«. Ut>J3)\>7 4)\>*<Jmi8m*ffi 10 

-r. as*? 3 01.30 2imcmm*ft-?xte 
•j. a#«#. 3 0 1 ©aw. ajss&?3 0 2 

C, B. At&5. 3>a-u-J3 0 3«CiA©^ 
JtR*frttl». C>A©*§£1 SrtfcfrU C^A©J§£ 
O^ffi^fS,, 3>^U-f3 0 4. 3 0 5«^ti^n 
AiB, C£B©*/J\ttftg£ff&l>. 3>^'U-^30 
4fc£A^B©*§^l£. A<B©t§£0£titf7U 3> 
J*ls-*3 0 5«C^B©ti£-l C<B©t§-£0£ 
ttttTS. AND-y- h3 1 1 tt3>^*U-^3 03~ 20 
3 0 5©&tH;*J©. 3 0 8~3 1 OtCfcSK 

Itell^Clftia^iS©-?, c^ab.-?a<b.§.-?c< 

B©*§1^ irttt>%C<A<B, A = C<B©2o©>K 
*->©«^JC©* 1 ^fctt^U -t©fl&©A« *->©*• 

[0016] AND y— h 3 1 2tt*>J*\s-it 303 
~3 0 5©&Btfj©WMI*£S©-C. OAIrJAi 
B_a-?C^B©*§£\ -r^to^B<A<C. A=B<C 
©2-3©A£~>©li§^K:©<& 1 *tti:*ju -tcflfe©'* 
*->©ti^-{Ctt0*Ui^-r-S. i'-jtOR^- H3 1 30 
3«ANDy-F3 1 1. 3 1 2<DtiiJj<DZfamm : £t2> 
©T\ C<A<B, A = C<B, B<A<C, A = B< 
C©4o©^£->©J#£(Cl £fcfctt;U -£©{fe©^'£ 

->©it^o*m*-r-2>. 

[0 0 17] gfffeWORy-h3 1 4»3>AU 

-^304, 305 (D&miKDmftimt&mmz t s© 

"C\ A^BE.oC^B©t§££fcW:A<BE.'3C<B© 
*§1^. fftfc>%C<A<B. A = C<B, A<C<B, 
B<A<C, B<A = C, B<C<A. A=B<C. A 
= B = C. B = C< A©9 -3©A£->©tI-£fc: 0 ££tt 40 
2jU ^-©fte©A<B<C. C<B<A. A<B = C, 
C < A = B © 4 -?©^ * - >©»£«: fcfc 1 * Hi* T S . 
-teU?£3 0 6(JORy- h3 1 3#>6©{t## 1©*§ 
^A£, 0©i#£C£ig#?L-ca;t>U tl/^^307 
«gfffeW0Ry-h3 1 4*6©ff^l©«^B5r. 
0©Ji£-l2U*2 3 0 G<D&J)*mXRLXmj]?Z>. 
[0018] U/c*s- J -C*|5ISS«fi£©W^WC<A< 
B, A = C<B, B<A<C, A = B<C©^"£->© 
m-SlCltA. A<C<B, B<A = C. B<C<A. A 
= B = C. B= C<A©A*->©*B-&K:W:C, A< B 50 



<C, C<B<A, A<B = C, C<A=B©A£-> 
©tS£fCttB£&£„ >-»Ml/*^£->C<A<B. A = 
C<B. B<A<C, A<C<B. B<A = C. B<C 

[0019] 7 -/ ©JOTfrFSjWjlSIJPH^ 01.3 

0 2©2®SicJ:or^3n€ > o ilKWMEa 

a )l>$ 1 1 »03©aSS£-?3 0 1. 3 0 2 £ 

or 1 >jg»3©a5ifi€:Jt-o^-f >y*'j*ffli> 

S„ C©£#05^TM^fUIi*£4J4>£-r£gitt 
^r(6]©3H*©ft-^U^JUX 01 , X ai . XnftftQtHS 

n. Sit^i6]©¥^b^f^*)nSo aiccfcw 

Z>im-Wt))\,V 4)1*2 1 «0 3 ©jI3i*^3 0 1 . 
3 0 2 t L/-C 1 i!3PU§»3©j!aS£}3K>7 !/ * ^7 a ? 

c©£#05{c^ir&ii#miii*&#4><i 
-r-s*¥^©3a^©<g-^w^x 10 . x„. x„# 
momsft. *¥#[S]©¥?fHfc**tT&fcft£. 
[0020] 04 \m\mm%M*fn-t 0 &vm.mm& 

/hSl»**«je-r*. 01©Si«atfg¥iJ5£SBl 2. * 
TiSt«E«3t» 2 2 »|5j1f ©tftJjXT-HgiT- ft . @ 4 K7j* 
T«t 5 (cMS>!tmiH*a^©mS^[fiI©@«©A^ $ * 

»TiBf***#»aiettt«*a*&3£» 4§{^^uj# 

S3-C*St)/c@«S*BlTS©gifii£J:k^L. ^£2 fit 

mmtmmftftt,c®&-rz2mm<ommi''<)\'A, c* 

fflOT ( I A-B I + I C-B I ) /2?«2ti5. 
[0 02 1 ] @4«:*J^rA^lfs#. jffit§J^4 1©m 

ts. 2<Dmti& : zti?tiwimi>faicmm'rz> 

3o©iijSI«^C, B, Att£%m%%OKii>ii)\<-y 4 

-en-enc-B. a- Bt^cD > M^tf»ns4 5. 4 
6©aj^i«n^ic-Bi, I A-B I C 

ft6t#n#S4 7{Ccfco-Cfct,&fri*ft. m#S4 8iC 
cfcoTl/2^if6nS. W±(CJ:0 ( I A-B I + 

1 c-b 1 ) /2-c«3ns«a«a*5f#e»ns. p^* 

1. 4 2©a52S-C^$S 0 

[0022] jts«flt»a#S3 r»6nyfcie«flc»3 > 



7 

r . mm&.T(om-&' o* ) t^xmtmm. c© 

«#j^t*Ii©«saS*4&*. SO'H 1 icte^T. & 

«g»i2, 2 2fr6©2fiitftfjK:i,/c*^-t: > e 

^tcffi^-r*. «±©« BXtc «fc 0 . Sf*K#HttJ:»)/.h 
3t>W6<c©»ci2;*Jl'7 ^*jrK«fcOWtft*tTft5 

[002 31 S1 K*Jl>r A*WRfll-95UB. * Tfl* 1 
-Cft < . SttftCMcJWflJ©*^* ? S?©±©JHf flt 

[0024] M±mwvr$tcm 1 ©His^-cus^isi 
«Bt*ceas. *u***a$#w«c&Hi-r*c4Kj:9ia 

[002 51 S6 ictjk-rm 2 ©usswcteo-r . m 1 

©^lifefll 4 Pitt. SX^ACD«fifM3(«fT«: 5 SifcfrrS] 
>Brt;7 a 9 1 i*^^|&J©j«W^**tT ft StM^ISJ 
4 )\sZ2&ffiZ.> cn6©2o©1^7DSlc:.7 -< 
;P # «ift?iJK:gig&3 ft So L*> L ft**6lil 2 ©£Jfctttc 
fel>TB, ##ft© 1 95citt&7 Jb^«S^(fil© 1 * 

Sggp. 4zU**£^#imcttffib^{bl,/c«tJjX4ft-3 

[ 0 0 2 6 ] 0 7 «^2 ©H)6S{?iI©I51S§*7nT. H 3 S. 

ana 4 4 mm zmvomamv* ^F©sft ssb# 
(c-ot,>r©^Bj-rs„ w*}>i>-? 4 frztmvt 
mm^<Dm&im-(omm^^<}^m^i><D-c, 04 

CCtoWSiHBfrM 1 . 4 2ttH3tC*iW*jBfi* J ?-3 
0 1. 3 0 2<bftffl-r.5C4(cJ;i3*^n^o ^KH4 
Oi»S4 3O[U^O?fft^KJC-B^0 (C^ 
B)©*§^1, C-B<0 (C<B) ©1^0i^5. 
HttCCH 4 ©$»g4 4 ©a^l©^f ?HtA-Bi 
0 (A^B) ©*§£1. A-B<0 (A< B ) ©if£0 
4ft&. J;^T03(C*}lt^3>^^-^3 0 4, 3 0 
5©W;tt©fU>^t^ft^ftlS4©^f§4 4. 4 3© 
tH^©**-^^ h?:ffll^Citc c fc«3 3>^ - U-^3 0 



(5) ^¥7-3 0 7 942 

8 

4, 3 0 5*it*>h4. 

[0 0 2 7 ] Se>iC. ilW5-bl/?irl3, 2 3 
amitc^-fORy- b7 l£ffil>£C4&cj:r>*< C 
4#-Ct£. ^Jg©«^*S*r$>i3>^ , U-^4 9 
©Ui^«@«g^Bg<ilJ: O^tt^li^ 1 iSK&tfM 

ffij^/Mow^osrHtfj-rs. Lfc*i->TORy-h 
7 1 ©aj#w3etra#Htf«fco**i>»&. i jcsses 

ft. ja£7-/;b*U*«7^Ji/**BIS«liB*l"<*B 

10 3l,>t§£ v gffMjORy- h 3 1 4©Htfj7!>^©$$tU 
#3 ft. P> ; *;U7-<;l'^©{±l^j!>i-€-©$*3acS7^;l' 
milt**. 

[0028] «±©J: ^>{C^2 ©HJS^-C^m 1 ©^JS 
m&h 2 o©jIJ£S?t^. 2-3®3>A , u-$, l-?©-fe 

u^£#«*>ft. $/c io©0Ry-h#iifln3fts 
©*r * s©rBHsa«*^s < -r s c i #r s 4. ft 
*$. ±ie 2 o©njg0!irttSia^iS]©^s ; &tf ft o/c 
«. *¥2n*i©«Hi*fT& 9 J; 5 ft*#r ftjSffa© l & 

20 7 ^ ->l/*©g§&©J(|#tt. C©MtC^6ftlr»©«H^63&> 

-c&s. 

[0029] 

[^djcd^] ^WiJJLL©^^ it^cjgi^^ti 
SSjftfrft© 1 ^7C3Sf57 4 )l2%m^&£7l<.¥-ttil<D 

h y <{ X© U'<A'*W«**©W»ift«JSR»«:tl:' , « 
4, Mffl*f^Iii*«:msrsSia^r(S]©e«©A/h ; &*'J 

30 set/. wjeii»*2tfa*-r*je«BE«e*«4. 
^{c». Maw^H^i-^^-e©**^^^, fiflWMh 
So *¥^r^]© i 'X7CM&7 ^^iaa^tpitt©^ 

<tot, »^S ; &»ft5C4ft<. *X+-hy-rX?r 

C4iCcfc0, J:0aW hft$|jg^4C4*it?t 
•So *^tC.J;nB. F I R7 4 )\s*<DRW<CUi>t> 
40 ^7 ^ )umm^i>c tic J: 0/MH8Samt?^S^ib 
^>ft< ^X£Bfc£-f &C4*i-C*£„ */c. ^iftfflOfC 
u>J*)\s7 4)l2<DON • 0FF*«l£WtcWfBir4© 

[0B©fS#ft^] 

[an *&w<Dm i «»Rdimr*&MMm«3tK 

©«fiS0. 

[02 ] nvtuvy 4 )\>9<Dftm*i&Wf : btc#>vm. 

50 [03] *|6W©idl©*ttWCte.*S 0^**7.*^ 



(6) 
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